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Discontinuities and drifts
Differences between six major reanalyses 
and  homogenized satellite data 
(SWOOSH).
Step changes in observations have 
consequences for studies of the long-
term ozone variability
Davis et al. 2017
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Not simple  
interpolation! 
Data assimilation in a single slide
Data assimilation is a statistical method of combining and propagating information from 
observations in space and time using  the governing equations and error estimates.
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OMPS-LP instruments extend the MLS record into the 2030s
Potential for long-term studies of stratospheric ozone including trends but…
OMPS-LP and MLS are very different sensors 
Can we achieve continuity between MLS and OMPS-LP-based analyses?
Ozone observations for the reanalysis
SBUV
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Microwave Limb Sounder (MLS)
• Measures microwave thermal 
emissions of the atmosphere
• Near-global day and night coverage
• 2-D retrieval algorithm 
• 2004–present
OMPS Limb Profiler (OMPS-LP)
• Measures scattered visible and UV 
radiation from the atmosphere’s limb
• Separate retrievals in the UV (29.5-52.5 
km) and visible (12.5-35.5 km) bands; 
global coverage of sunlit atmosphere
• 1-D retrieval algorithm
• 2012–present; future missions are 
planned well into the 2030s
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• Some biases exist between the two 
instruments
• Switching from MLS to OMPS-LP (or to 
assimilating both) would lead to a 
discontinuity
• The discontinuity is eliminated by simple 
homogenization:
• Monthly zonal mean MLS minus 
OMPS-LP difference calculated over 
period 2013–2017
• Difference removed from OMPS-LP
Homogenization of MLS and OMPS-LP data for reanalyses
30°S–20°S, 150 hPa
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Assimilation experiments
Experiments
1. MLS ozone profiles & OMI total column ozone
2. OMPS-LP ozone profiles & OMI total column ozone
Assimilation system
The experiments use a version o the GEOS-GCM with a full stratospheric
chemistry model, StratChem, driven by MERRA-2 meteorological fields
using the replay methodology
Can we achieve continuity between MLS and OMPS-LP-based analyses?
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Joint probability 
distributions of global 
ACE-FTS ozone and the 
two analyses at selected 
pressure levels.
• the analyses perform 
very well, within 
estimated ACE-
FTS/MLS 
uncertainties
• MLS and OMPS-LP 
analyses produce 
very similar statistics
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Assimilation results
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Joint probability 
distributions of 
ozonesondes and the 
two analyses at 
selected levels relative 
to the tropopause.
• both analyses 
perform very well
• MLS and OMPS-LP 
analyses produce 
very similar 
statistics
OMPS-LPMLS OMPS-LPMLS
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Process-based comparisons: Antarctic ozone depletion
Antarctic summer–spring ozone depletion at 480-K potential temperature.
Very similar results. Largest differences in polar night (unobserved by OMPS-LP)
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Process-based comparisons: QBO transport
The quasi-biennial oscillation impacts tracer 
transport: Positive and negative ozone 
anomalies follow downward propagation of 
vertical wind shear
2016 QBO disruption: a layer of easterlies 
developed within lower-stratospheric 
westerlies.
Ozone anomalies follow the unusual wind 
pattern. MLS and OMPS-LP analyses produce 
almost identical response consistent with other 
studies (Tweedy et al., 2017)
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A wrinkle
Drift in OMPS-LP ozone with respect to MLS and OMPS-NM likely related to altitude 
registration issues.
Possible solutions
• Next data version eliminates the drift; OMPS-LP team is working on this
• Bias correction of OMPS-LP using, e.g., the OMPS Nadir Mapper as anchor
• Estimate of the drift calculated and provided to users
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• Continuity of reanalysis ozone is desired for studies of long-term 
variability and trends
• OMPS-LP extends the MLS record of stratospheric profiles; projected 
timeline into the 2030s
• Homogenization removes the relative bias between MLS and OMPS-LP
• Drift remains an issue but progress is being made (N. Kramarova’s poster 
yesterday)
Summary
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